Scope and History of Bacteriology         13
laid the foundation to the discovery of the relationship of micro-
organisms to disease. Early chemists conceived that fermentation
was the same as other chemical reactions.
Fabbroni (1787) apparently was the first to suggest that fer-
mentation of wine was due to the action of a glutinous substance
contained in grapes. The biological nature of fermentation was
made obvious by the discovery of yeast cells. This important con-
tribution was shared by Cagniard-Latour (1836), Schwann (1837),
and Kutzing (1837). Of these Schwann is credited with being the
one to explain alcoholic fermentation and is known as the Father
of Fermentation.
The role of microorganisms in fermentation was definitely
shown by Louis Pasteur (1822-95). His exactness in experimenta-
tion and his enthusiastic support of his results epitomize the char-
acter of Pasteur. These characteristics explain why his results were
accepted when the results of others were not. As a chemist, it was
natural that he should become involved in the subject of fermenta-
tion. During the period 1854-80 he demonstrated and explained
most of the processes of fermentation. His results were opposed,
however, by the German chemist, Liebig, who believed that fer-
mentation was due to a ferment formed by the action of air on the
sugar molecule. Spurred on by this controversy, Pasteur conclusive-
ly proved that yeast cells produced a ferment which in turn caused
the reactions characteristic of fermentation, that lactic acid in milk
was produced by ferments of bacteria, and that acetic acid was
formed as a result of bacterial ferments. He was hailed as the
savior of the wine industry of France when he showed that un-
desirable organisms caused sour wine. He showed that the proper
sterilization of vats eliminated these undesirable organisms.
The Development of the Germ Theory of Disease. In the dis-
cussion of the ancient conceptions of the cause of disease it was
observed that a glimmering of the truth existed in some of the
literature during the fifteenth and sixteenth centuries. In general,
however, the scientific world did not accept the belief that contagion
was due to living things which grow and multiply in the body of
the infected. This hesitance of scientific workers is substantiated by
the fact that a very significant book on the nature of consumptions,
written by Benjamin Martin in 1720, was comparatively unknown
to his contemporaries. He theorized that consumption was caused
by some species of animalcula which were inimical to the nature of
man; that they were able to exist in the juices and vessels of the
body and be carried to the lungs where they localized and wounded
or gnawed the tender vessels, thereby producing the disease. It was
the adherence to accepted dogma, no doubt, that explained why the